Site-directed mutagenesis enhances the activity of NADH-FMN oxidoreductase (DszD) activity of Rhodococcus erythropolis.
Microbial desulfurization is potentially an alternative process to chemical desulfurization of fossil fuels and their refined products. The dibenzothiophene desulfurizing system of Rhodococcus erythropolis includes DszD which is an NADH-dependent FMN oxidoreductase with 192 residues that is responsible for supplying reducing equivalents in the form of FMNH(2) to monooxygenases, DszA and DszC. We performed amino acid sequence comparisons and structural predictions based on the crystal structure of available pdb files for three flavin reductases PheA2, HpaC(Tt) and HpaC(St) with the closest structural homology to IGTS8 DszD. The Thr62 residue in DszD was substituted with Asn and Ala by site-directed single amino acid mutagenesis. Variants T62N and T62A showed 5 and 7 fold increase in activities based on the recombinant wild type DszD, respectively. This study revealed the critical role of position 62 in enzyme activity. These results represent the first experimental report on flavin reductase mutation in R. erythropolis and will pave the way for further optimization of the biodesulfurization process.